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(54) FILM-FORMING COMPOSITION AND INSULATING FILM-FORMING MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition which excels in the mechanical properties of a 
coated film and can effect firing of the coated film in a short period of time and exhibits a very low dielectric constant 
as the interlaminar insulating film material in semiconductor elements and the like. 

SOLUTION: A film-forming composition contains (A) a hydrolyzate and/or a condensate of at least one compound 
selected from (A-1) compounds represented by formula I R1aSi(OR2)4-a (wherein R1 is hydrogen, fluorine or a 
monovalent organic group; R2 is a monovalent organic group; and (a) is an integer of 0-2) and (A-2) compounds 
represented by formula II: R3b(R4 0)3-bSi-(R7)d-Si(OR5)3-cR6c (wherein R3, R4, R5 and R6 are the same or 
different and each is a monovalent organic group; (b) and (c) are the same or different and each is a number of 0-2; 
R7 is an oxygen atom or -(CH2)n-; (n) is 1-6; and (d) is 0 or 1), (B) a latent acid catalyst and/or a latent base 
catalyst, and (C) a solvent having a boiling point at normal pressures of not lower than 180° C. 
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»*S^*fcfl- (CH 2 ) .--C«S*t**«r^U n 
fil-6Sr, df40*fcf41«r^t- 0 ) 9 
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U R 2 ttl«0*»a«:^U attO-2<0»E*fc« 
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[M*« 1] (A) (A-l) TE-IW (1) "C« 

R".S i (OR 2 ) 4-a (1) 

R 3 b (R 4 0) u S i - (R 7 ) d-S 
(R 3 , R 4 , K 5 ioXXlR 6 n. n--Ct>*4oT^X 1 b 
<t<, ' *n**tl«o«IUE«r*U b*5J:tfctt. 13 

BtSHK^fctt- (CH2) «--C*S*L*«*U n 
ttl-6&s df*0*fcf*l«:**1\ ) **feft*»J:9 io 

(B) »SttK«j«^J:^»ffittJgSttaEt>U<tt^-f 

[»*«2] (D) %mx<D»&&i 6 O«C«T<0« 
*«:46l^*r6ri«r4*«i:t-5ai**llB*ojg| 



[»*S3] (B) -«5^>ttAM«^ (A) /8#1 
0 1-1 OSft»T?fc*£££#»fct-*S#«l^ 



[HMWC4] (C) «^s#«ryU3-/K = - 



[St#«5] (C) dt#fc (D) A^ttA 
(O : (D) =5:9 5-50 : 50 (U 

it. (C) (D) ^=10 0) t?fc5Ci^ 

r t <t TftHMOS i BttoflBnftfflauK 

[0 0 0 1] 
[000 2] 

[ft*OStf&] ft*, so 



U R a ttl«0*««fc*U a tt 0-2 
1% ) 

(A- 2) TB-Jtt* (2) ■exsftsfl:^* 

i (OR 5 ) 3-c R 6 c • • • (2) 
BSfcLT. CVD**if©3(a^B*^-Ctt-C****i 

fcv-y* (s ioz) m&&mztix^z. *.ur, a 

T, SOG (Spin on Glass) IKir^tfiX 

fc* M^»«^*^i«*aA:lc#ir\ *»soGiPf 
tf ix* # y ^/u^fy > p ttyitt&b't&VMnm 

[0 0 0 3] -€rCT% 4«B¥6-1 8 120 lf^W: 

te<£#) fc S *X4 5 . *^ 5 0 0^ 

%oxh2> 9 

[0 0 0 4] W09 6/0 0 7 5 8*^il:tt, 

[0 0 0 5] Sfefc, «M?3-2 0 37 7^«|: 
KtrftMtU *fc. S 

[0 0 0 6] L*»U ±Se^<fc5K^Wt^5lc^* 

=~vj»t£ b<o&m hft^sra^^fr 
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[00 0 7] 

mm&m&LJi? tTzmm] ±kihb,£ 

R 3 b (R<0) uSi - (R 7 ) 4 

(2) 

(R 3 , R 4 , R 5 *5J:t/R 6 tt, BI--Ct)*ftot^Tt 

*ii«xl*tt#M**r»U b*5J:t/c«t, n 

BBMWSfctt- (CH2) .-X^^MI^U n 
tt 1 - 6 4:, d 0 4 fctt 1 ft^f. ) feigtfii54> 

[0 0 0 9] 

[0 0 10] (A) rtfr 
(A-l) fiEfr 

mtisTft. T**;i>m. ry-^s, ry/HEs ^y 
(i) i^v>r, R^iwtii, ^Kr^/ug 

<, S6lc*»ll|CW7y*l|(^4Wc*!(l4*L-C^T 
t<tt> 0 (1) fcfcl^T, Ty-vuSfcLTtt* 

7x=/US, t7f/US % ^yVUy^xvWg, xf/W7 
xx/l'l, ^nn7s^£ yn-ty^xvug, y/U 

[0 0 11] -«5t (1) t*SMft*»OAIWIi 
LTtt, hy^h^*>^7V s hyx: h^ri'v'y:^ h 
y -n-:/* 7 V, hy-iso-Zo^ 

h*^?^ hy- t e r t-^h^>7^> hy 

tnhyxh^»7^ 7;\s*u b y-n-^ojK^ 
v/->7V> 7/W2f*n hy- i s o-^D3K^-^->7^ 
7/^oM-n-^^'/>7^ 7/V3f-D^y-s 
e c-y^*>*>7^ hy- t e r t-y h 

=^> V/y ^ 7/^ohy7x/^->7^ 7F7^ 



[0 0 0 8] #JMIfi, 

(A) (A-l) TI2-JR5C (1) -e»S*v*ft^Mh 
R'.S i (OR 2 ) 4-a (1) 

U R 2 (ilW«S^U afl0r2O»t:« 
-To ) fcjztf (A- 2) T!£-AS#; (2) V$tZtiZ>it 

-S i (OR 5 ) 3-c R 6 c 

10 h %-i/isylSs rh7^h^v">7^ f h7-n —~f 
nxK^r->->7^, X h y— i s o -7'P^^v^>7>'> 
7h7-n-^h^*>7^ fh7-sec-yh^> 
•>7^ fh7-ter t-y h=afv^>7>-s 7 1 h77 

x/^w^^f/i/hy^h^^y, ^f- 

/Uhy^h^*>'>7>> y^/Why-n-^DxK^r^> 
7>\ ^f-/^hy-i so-yofr/^^ ;*yvu 
hy~n-yh^r^>7^ >f/^y-sec-yh 
^r>>7^ ^f/Vhy-tert-yh^'>'>7^ 
^f/Uhy7x7^7^ at^>y> b^ci/isy 
20 >\ xf;uhyxh^^7^ xf^hy-n-^n 
#*>'v'y>\ Jif-^hy-i s o -y'njK^rv'v'y 

>\ ^^/u hy-n-^h ^^^7 n y - s 

e c-^h^?^ ^/Uhy-t e r t—jf b* 

->->7X ai^/uhy 7x;#5/^^ fxvuhy^ 
h^i/y^. t'x/Phyx h*v">y>\ \*~/ub!) 
-n-y'nzK^rv'v'y V, f =/U h y - i s o -y*utf 
*i/ioy> s h y - n - y* h *isi/y >\ ^-/P 

hy-sec-yh^»7^ tr=/why-tert 

-y*h^'>->y^ fcfxvv h y 7x7^>7^ n- 
30 y*nfc:Vuhy ^ >^v^>y V x n-/o^hyxh.^ 
v">7^ n-yct'/Why ~n-y*njK^r->'>yy. 
n-rn^hy-i so-7'o^^>'7^ n -7* 
PtVi/hy-n-yh^^^ n-^pe/uhy- 
sec-^h^»7X n-T'B^hy-tert 

h^ri/v-y >\ n-7'De/Uhy7xy^7 
>\ i-7'of;l/hy^h^>v'7^ i-7'o^F 
y^h^i/'VyV, i-7'pe/l/hy-n-7'pjK^> 
->7^ i -T'of/Why- i s o -y*ojK ^r'>->y 
>\ i -y*n tVuhy-n-y b*isi/y>s i -y*n 
40 ^hy-sec-^^'/>7^ i-7'of/Uhy 
-tert-/^'»7^ i-y*ofcVl'hy:7*y 
^/>7^ n-yf/^y^^'»7^ n-^ 

'>'>7^ n-t/yvUhy-i so-T'a^^^ 
>\ n-^f/Vhy-n-yh^>7^ n-^/U 
hy-sec-/h^r-»7^ n~^Fy-te 
rt-7 r h^>7y, n-y^b])7^/^>^y 
V. sec-^hy>h^r*>i/7^ sec-y*^ 
^-i-hyxh^>7V, sec-Zf/l'-H)- 
50 n— :/n/K3rv'v'y ^ x sec-^- hy-i so 



(4) 



■#WJ2 0 0 1-5 5 5 54 

6 



sec-^-h!)-sec-yh^> 
->7^ lec-^-hJ-ter t-^h*^> 

/Phy-iso-/nz|f^7^ t-y*yvuhy- 
n-^h^/>7y, t-^hy-sec-yh^r 
v">7>\ t-^hy-ter t-^h^W 

t-7 r f/l'hy7x;^'>v'7^ 7=.=./UhV* 
b^^>7>> 7x^hyih^*>7^ 7x- /U 
>y-n-yp^v">7^ 7xr:/Uhy-i so- 
7'n^i/*>7>'> 7x=;Uhy-n-"7 f h^*»7 
>\ 7x-/l^hy-s ec-^h^'»7^ 7x^/1/ 
Fy-ter t-^^'>">7^ 7x^hy7xy 
^r*/>7X e=;^y^^v">7^ t*-/Uhyoi 
h^7^ y-7^7'D^hy>h^7 

'>K^v//pe/i'hy^h#v->7y, y-^y-vK* 
;n^y> h*->^7^ y-hy7ao7'otvuhyx 

y >\ itjf-JU—i?- i s o -7 , d^>->7^ 
f/U-^-n-/h^r*/>7y> v^yvU-^- sec 

•>7V> ^f;^7x;^^^7y, VzL^-jwst v 

-n-^n^i/->7^ v*x.yvi— v 5 — i s o — y*n 

x^/W-$;- sec - ^h^'»7^ 9 J*&A — 
te-r t ~7'h^'>7>'> V^lW7*J *isi/7 
V N ^-n-/nf;l/^ h^r^>7^ C^-n-^n 

utf*c*/i/7ls, i?-n-7* fcVU-i?- i s o-^n 

yX, -5*-n-— tT/W-^- s"e c -7*h*S'v'y 
y x ^n-^a e/P-^- t e r t h^>->7 
>\ ix-n-T'cr^-i^-^aiy ^i/i/7^ 5*- i 
so-yDe/^F^>7X ^-iso-/of 
jUisx: h*i^5/?>\ i?- i s o tVU- v>- n - 
^D^^r^i/y^ S*— i s o-y*n eVb— i s o 
-7'd^v">7^ *J- i s o-^otf/l'-^-n- 
:/ h^*»7^ i?- i s o-7'oK , yU-^-s e c- 
/h^*»7y> "y~ i s o-^d fcVU-v- t e r t 
-yh^*/>7^ is-i 10-^0^-^-7*; 

-yf/Wv?xh^*>'>7^ i*-n-^yVU-S?-n- 

#*->->7V, ^-n-/f/^-n-y^/>7 



V, iz-n-^/U-v^- s e c-:/ h*->->y > x ^ 
-n-^-v?-tert-y^'/>7^ v^-n 
-^f/U-^-7*;^7X ^-sec-^ 
^ h^>7X ^-s e c-T^/K^ h^v^y 
V, v 5 - s e c -y^/U-S/-n V* 
v 5 - s e c -y'yVU-v'— i s o -^ntf **si/7 V, 
';-sec-/f/^-n-^^-/>7^ 5*- s 
e c-y^'/l'-i/- s e c -7 ^v">7^ v 7 - s e 
c -T^/W-^- t e r t -y h^rv'v'y >\ v 5 - s e 
10 c-^-^-7*;^'»^, i/-tert-y 
^/Uis* h^rv">7^ C/- t e r t -r/yvl^x: h3r 
i^yV, v^-te r t-yf^-'^-n-7'o^ > > 
>y>\ v?- t e r t — ^yvU— v?- i s o-y*P#* 
'>->y>\ •^-tert-^f/l'-^-n-^h^i/ 
7^ v^- t e r t - /f s e c - ^ 

7^ v?— t e r t — T'fvU— t e r t — ^ h3r*> 
•>7>, v?-tert-^f/^-7x/^>7 

20 >\ ^y^xvV-v?- i s o -:7*nstf3r«>v'y V % 

^-/i^-^- n h^-v/C/y ^ */7^=-fr—*s— s 
e c-y* h*v">y>\ v?7x-;U-v^-ter t-7^ 
h*v">y>\ *?7k=.Ar*?7x.S ^v->y > N S?tfx. 
^hy^ h^rv 1 ^^ y-T^y^otf/Vhy; h=3f 
v'v'y^ y - 7 7'n ^ h y x Ri/v/7 ^ y 
-^i/K^Dfc'/Uhyy h^>V7^ y-^y 
v- K^'>7'd fcVU h y x: h 3r v'v'y y-hy7DO 
7 P ntVUhy> F^v'i/7>', v -hy7nP^o^ 

30 Kfi, 7h7>h^'>7^ f^7Xh^>7 
V. 7* h7-n-7'o^>">7^ f h7-i s o - 
^niK^>7^ 7h77xy^i/7^ ^f^h 

y^h^7y, yf^hyx^i/i/7^ 

Y x )-n-7*#**sx/7>. yf/^y-iso-^ 

> yx-h^v->7yr7xx;U h y y h^r'»7^ 7 
xx/Phyxh^v/7^ ^TVPi^ h^r^y 

40 yV. v?x\^-/Wv?xi h^>'>7^ i^7x^y h^r 
i/i/7>. ^7xx/u^xh^>->7^ M/^yvU* 
;n^'>7^ h y ; ^yP^-y x; h3f v">y ^ s h 
yxLyvi^y ; h y xiyVi^e/x; h^i/ 

•>7^ hy7xx/|/^y> h^'>*>7^ hy7x- 
[00 12] (A- 2) fifcy> 

±IB-«W (2) fcfcwo HftfJtiSiim 5fe 
50 **u (2) OR 7 -C^>^2M^«Si:UT 
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If* — itt* (2) Op*,, R 7 ^^m 

1, 1, 1, 3, 3— h^>-3-^f- 
/l^>B*f->\ 1, 1, l, 3, 3-^>^^ h^rV 
- 3-^^v^^o^rf-^ 1, 1, 1, 3, 3 
9* h*i/-3-yaL=iA'i?isa*'$'y % 1, 1, 1, 
3, Z-*0#x- h*V-3-7:c-/U^i'ci*1jh:^ 
1, 1, 3, 3—r h7> h*f-l, 3-^^vW^ io 
*>b*1t^ 1, l, 3, 3-7^7X^^-1, 3 
1. 1, 3, 3-rh7^h 
3-y7*5tyU5?S/o**^ 1, I, 3, 
3-rh7xh^>-l ( 3 - v^^n/Uv^>n3r^ 

1, 1, 3, 3-hU*?- 

A^cr*-fr^\ 1, 1, 3-hyxh^-l, 3, 

3- hy^f^>o^fy, i, l, 3-hy^h^ 

>- 1 , 3, 3-hy7s=/^v'P^ty, 1, 1. 
3-Hlxh^-l, 3, 3-hy7x^->n^ 
•fr>\ 1, 3-S^h*f-l, 1, 3, 3-fh7> 20 
fvlo?->n 1, 3-^h^ri^-l, 1, 3, 
3-fh7^f/^o^fV, 1, 3-v^h*i/- 
1, 1, 3, 3-7h77x-;^>D^fy x i, 3 
-V?3i h^r*>- 1 , 1 , 3, 3-7h77i^'>n 

^> 1, 1, 3, 3-7h7> h=^>-l, 3-v^^ 
/Ui^i/D^V, 1, 1, 3, 3-7h7xh^i/- 

1, 3-yy^^S/B**V, 1, 1, 3, 3-<rh 
7^K^-1, 3-^7*^/Ui^5/B^rf-^ 1 , 3 so 

1. 3, 3-7h7^7/^>n^ 
f-V N 1, 3-$*3ih**>-l, 1, 3, 3-7h7^ 
*A^i/n*-0->\ 1, 3-v^h*'>-l, 1, 3, 
3-7h77ix/k^a^ty x 1, 3-i*£h*£/ 
-1, l, 3, 3—r b7 7 = ~*V~>v*V>tj:}f 

(.2) I^Ptd^O^^iLm.^^t^ 

'>^>7X 1, 1, 1, 2, 2 b*U-2 

->f/U^7^> 1, 1, 1» 2, 40 
^-2-^^/U^>7^ 1, 1, 1. 2, 2-"<W 
y ^i/-2-7xX/U^>7^ 1, 1, 1, 2, 2 
— h$-i/— 2 -7x^/Uy->7^ 1, 1, 

2, 2-r h=^'>- 1, 2-^f/k^7^ 
1, 1, 2, 2-7h7Xh^>-l, 2-^*71*5* 
->7^ 1, 1, 2, 2-7h7^ h^*>-l, 2 -V 
7xi/l/^->7^ 1, 1, 2, 2-7h7Xh^-> 
1, 2->?7*xi/Wv?->7^ N 1, 1, 2-hy>h^ 
5/-1, 2, 2-hy^f/^'>7^ 1, 1, 2 - h 
Uaih#V-l, 2, 2-hy^f/^i/7^s 1, 50 



1, 2-M*h*->-l f 2, 2- hy 7~-;y*Ji/ 
7>\ 1. 1, 2-hyxh^>-l ( 2, 2-b])7 
aL^fri/isyls, 1, 2-^h^>-l, 1, 2, 2 
-7h7>f/^7^ 1, 2-v^h**>-l, 
1, 2, 2-7h7yf/^>7^ 1, 2-v^h* 
1, 2, 2-7h77x^i/7^ 1/2 
-i?=z h^r'>- 1, 1, 2, 2 -x h7 7xxyUv/*>7 
W*£f£, (2) IcibM^TR'tf- (CHz) o- 

->y^) ;**>\ Mfx^^y/P) 

/Uv-y/U) ^^y, t*^ (^h^i/7xX/k^y;H 
;><^>\ {•/xh^7xx/k>];;U) fcT 

* U h^'>v^y^/^>y/w) tr* (xf^> 

&jt<?A>i'})A>) If* h^*>v?7xx/^> 

y/L') fc'* (xh^7x-/^!l/l/) 

IN* h*i^>y/iO x^y. tr* {^*^7^;*i/*s 
yyu) (i/^ h^v^^^v^y/u) 

>\ fcr* (i^x h*i^7vu£/y/u) If* (5? 

^ h^ri/^^xi^>y/U) :n*>^ If* (^h^r->7 

x:^/u->y/u) tr* h^rv-^^^'>y 

h^^^7^^/ui/y/u) x*v, tr* (3i h 

^*/^7xx/l,v/y/U) x*^x 1, 3-f* (^3rlT 
h^rv'i'y/U) ;/n/<>\ 1> 3-tf* (-^rf-^K 
^rv->y/U) ^n/^V. 1, 3-tr* Sr^y*;* 
isi/V/ls) zTu^y^ 1, 3-tf* {*J* b*i/*7* 
^>y/U) 7'n/^ 1, 3-fc** (^h^r^^/Vi/ 
y/u) 7'n/>y x l, 3-f* h^r*>7xx/k> 
y/U) ^b/<V, l f 3-fc^^ (^xh^r">7xx/W> 

y/u) T'o/^y, i f 3-tr^ h^r^^^v'y 

/U) Zfas<> s 1, 3-^ (xh^r^7^>D 
/U) yo^'y, 1, 3~f^ (p« h^r'>^7ai^/Ui/y 
/>) 7*0/^ 1, 3-f^ (ac h^rv-^7^-/U->y 

AO ^B^v*iffe#if6it^-c#«. 

^f7xx^r^^y, 1, 1, 2, 2-7h 
7^h^riy-l t 2-^f;^'>7^ 1, 1, 2, 
2-fh7xh^-l, 2-v?^^/Uv^'>7>* > 1, 
1, 2, h*^- 1, 2-^7xx;^v^ 

y V, 1, 1, 2, 2-7h7xh^>-l, 2-v^7 
1. 2-i>* h^r->- 1, 1, 2, 2 
-7h7^f^7^ 1, 2-^x h^rv'-l, 
1, 2. 2~7h7yf/^'>7^ 1, 2~^> b* 
1, 2, 2-7h77xx;l/v?'>7^ 1, 2 
1, 2, 2 -r h77x-/k^v/7 

tr^ h^rv^>y/u) ^ 



9 



(6) 



ftffi 2001-5555 

10 



9*) tr* &x.b*i'*f-A&yA') 

>% (it* y*c*/7x.~)Wsy jv) >*y\ tr* 

a) b**s*Jy*-fi'is9*') y* 

\?% (x^'/;7*s^/5^) y*^£, #* 

(A) ^itm ±E (A-l) (A- 
2) tL<ttt^-rttA»-*«rffll\ (A-l) 

»*JJ:t/ (A-2) j*5M±«i»i 2 aGLUB i>5:i 10 

[0 0 1 3] **W^*5^"C. in*$WI?i:flU ±12 
(A) /£#i^£;ft,SR 2 0-g> R 4 0-S, *5,fctfR 

ff i fl fc'ita* iD*^« *#tr ^ 5 1> 2 ea±*sjD* 

1-6ri-C*>6. *»Wlc*5^T«*4f4 (A) &&<d 

m^^m^<ouyy-^mtm^\.xs i -o-s i« 

a*, i, 000-120, ooo, ffiKii 
i, 2 0 0-100. oooig-efc^ 
[0 0 14] *fc % (A) &&t:M*jm+ &&m<££ 

LTttU *«*U-MIS**. «Htt.' 4T»K 

/ (r-fe^T-fe h-*— h) hy-n-^h^r 
>«*y (Tir^/KMr h"J— h) hy-se 

s y - 1 -:/ h^ri/ • *y (r-fe^/ur-fe h-*-- h) ^ 

*y s ^aih*^---^* (T^^r-feh^— h) f 1 * 

T±hi— b) i?-s e c-:/h*S" fc^* 

^ (T-t^/wr-t h-f- b) Ws, *y:nh*i" 

hy* (7*?vUTir h) 

dzK^->- b»x (T±*/l'T±bT-b) f^y, 

f-^v, *y-n-:/h*->- hy* (r^^/ur-th 

h) ??>s ^/-sec-^h^' hy* (T 
y* (Tir^r-feh^-h) f^y, 7h7^ (7 so 



±^/UT±bi—b) bV*b*i/-*/ 
^vUTir hTi?T- h) f^y, hy-n-^n^^-> 
. qey (^/urir hr-fe^-h) f 1 *^ hy-i- 
:/n#:^>.^y (ai^/PT-fe hT-fer- b) 
bV-n-7 h*^ • (xf;urt h71rx- h) 
f-^^, hy-sec-/h^r'>'^y (xf/U7t h 

5?- s e c -Zf b*ris ' tf^ (=>^T± hTirx~ 

ir-r- h) ^eyoih^^. hy^ (xf;U7t 

hT-fex-K) ^^V, ^y-n-^DzK*^. hy^ 

hy^ (xf/urth/tf-h) ^-y 
-n^h^> - hyx (ai^/ur-fe hTirx- h) ^ 
^/-sec-yh^' hy* (^/UT±h 

r-t*r- h) ^-y-t-^h^- hy^ 

h) hy^ (m^/uT-feKr-fe-r-h) 
(r-t^r-t h^- b) (m^/ur-t hr-fef 1 - 
h) b])^ (T±r;i>y* b1— b) 

hyxh^>^y (r-t^r-fe h-j— h) ^ 

irh-^-h) h IT- i -?ui£*ci, . 

y (r-fe^/ur-t h^--h) hy-n- 
^h^^-^-y CMrfvKTIr h^— h) ^ = r? 
a, hy-sec-y^-y^y (T^/ur±b-t 
-h) ^y - t-T'h*^- ^y (r-t 

^r*"h^— b) i?;\s=i-<}J±. i/^b*i"t:x 
(T1z1-/i>71zhi—b) ^x?^ v-n-^n 
2K^>-tf^ (7tf/U7tht-H v?/^=^, 

i^- i • (r-t^r-fe bi-- b) V 

■f— h) y/^-^, v 5 - sec -7Y*ci/ ' tf^ 

(r-fe^/WT-fe- hi— b) ^yu=i-^i. N t-y h 
^r->. tr* (T-tr^T-fe h^— h) '^3 = ^, 
yaih^'V- hy^ (T-fe^r-fe h^- b) ^=x 
^y-n-^osK^ri/- hy * (r-t^T-fe h 
•^-h) ^x|)A x ^ey- i-T'ntf*^. >y* 

(7tf^7tFt-h) i;/U=i = »>A x ^ey- n _y 

h^v/- hy* (r^^r-feh^-K) ^3-^ 

i^, ^y-sec-yh^-> - hy* (T-fe^/UT^ h 

^•-h) *y- 1 • hy^ 
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(T±3-/UT± hi— h) hy^h*^ 
. *y (^/UT-fe h7tf - h) i^a = hy 

-n-^p**^- *y hr-fex- h) ^ 

/urin^A, h y- i -^nzK^iy ■ =ej (*L^/UT± 

hr-fe^-h) '^3^^^ h y_ n _y 

y (^^ur-fe hr-fex- h) ^3=!>a, hy-s 

=i-r>^ % h y - 1 -7 h^-> « ^y (^^/ur-fe hr 

^e;-n-^n^^-> - hy^ (xf /P7t h 
T*X-h) ^3xr>A % ^y- i -^njtf^v" h 

(xf/urthrtf-h) ^3-^, ^ey- 20 

n-^h^ - hy* (^/ur-tr hr-fex-h) ^ 

3 = !)^ ^y-se c-^h^ri/ - h y * (^/UT 
IrhTir^-h) iM-a — *y- t -^h^rf- 
hy* (cn^/uxir h/tf- h) fh 
7** (^fvurir hTtf- h) ^3=^, *-y 

* (^/ur-fe hnrx- h) v?/u=t-i>A, by* 

hy* (r-fe^/ur-fe h^-- h) ta^s^a. 

KiLTrtU W?Uffi», /oet^ Zffil'&i, ^ 
^*f-Vgfc, ^#>Wts **fi>«t, Si- 
Tjjytit, fafrSL ^f/^ov 

sts TWym. tww-it a& yy* 

hit 77*KVBU 2-*r^*V> 

vsk *y*ynt p-r$yftA«, p 40 

- h/wxy7/u*y», ^/nfc^ik 

OSS, ^BDBfc h^DDSS, Fy7/UtO 

enyv, h y y fvur ^ > % h y^fvur* v. 
^ey^^y-zur ^ *?*l9j—a>t S >\ v>y ^/p 

j—/\>T % y % ^y y^vuv^^y-ywrs so 
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fcWti- h y AIM:* y *iMk^ j; 
(f^r<t^"c#^o c*te>ttia*)5^fi2aa±s:Ri 

[0015] ±JS»flEOttfflfttt (A) (^^JD7K 

5WS«i^«»»S) o«tnmi -ooMsw^Lt, a 

0. 0 0 1-10118, #*L<ttO. 0 1-1 
[0 0 16] (B) Jft5» 

mifzcttf-czz, mm±Mi±* ii^so-4 5o 

#*L<tt2 0 0-3 5 0 , ClJ:inHR-r-5rtlcj:9 

[0 0 17] ±IE^/^=^A4S<0**«Kt LTttU 4 
n7yf^-h, 4-r-t h^f">7ai-/uv?y 

^t7/utn7yf^-h, v^y^yu- 
4- (^vy^/P^-^ri/) 7*^A*??A 

t7;utP7yf^-h, i^y^/u-4- (^yy^f 

'^^ f ^- 3 - ^ o o - 4 - 7t h ^r*>7x 
=.j\,7.j\,&—t? J* ^^7/^07^^- 

^t7;^D*^7s- k 4-r-feh^ 

7 3i = /i^< > v^/u y ^"/W^ ^^-f-y/u^f- 

P7yf^~K ^Vi^/W-4-y h^r->7^^/M 
^t7/^D7>f^-h> ^ 
^i^/P-2-y ^yu-4-t: Kn^-e/^ain/uy ^/w^ 

-3-^on-4-t KD^*>7iX/Mf-;^^*= 
^^t7/Utn7/^-h, 

*f-7/Paf-o fc*?*- k ^y^yhv'L^-h, 2 
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[0018] Kd^>7x-/^/W 

-4-fc Y***s7 ^—^Xt^—V & ^iJ-y/W;*- 
n^7x- k 4 -Tir h^'>7a:n;i/^yv?/M 

— k ^^-3^^-4-tKn^>-5- 
t e r t-yWx-/i/^/i/^^A ^ y;U ^- 
DTyf^- k ^<^v?/W-4-^ h^r^V^- 

*X7i- h4^^>"^/^-!>^I ; 
d D^y^;l — 4-t Yu*ci/y 
$ J\ ^f7/^o7yf^-hx p-^hn^y 
4-t Kn^i/7x^/Mf/^/^ = !)A ^ 
^riJ-y/U^-oTy?^^— k p-^nn^:>^/P-4 

- t KD^'>7i=/MfW/^= £A ^*t7^ 
-4-t Yxx**y-7 ^z^)\,t*f-jV?s>\>i£=.?; 

[0019] ±i£-<v^r/-^A^^^^ tx 
tt3— <y^y> r f-7/y ^i»^t7/^o7y 

y/u;*-ci**y^— k 3-'<v^u^<>'/^r> f y ^ 

A x hyy/i^otf^— k 3- (p->F^y 

-k 3-'<v^-2-^^^^>'> r ^r> r j; * 

A -sH7/^n7^f^- k 3 <y vvu- 5 
-^crn^y/^T/y ^t7/Utn7m 

h^^-<>'^/^y^r>/y ^Ajg^f 
So s^ic ±&$kft<om&&£$\t\.x. 2, 4, 
4, 6 -f h 7/0^*^ o^t^xy y^t^ 

So 

[0020] mb<05^ 4-T-t h*v-y^~/U^ 
^/U*/!^-?.* ^^rf7/Pto7^t^-K 

^-tf-y/i^nTyf^e^— k 4-T-fe h^*>7acn 

k ^V^/W-4-t Ko^yy^-yl^/U* 
^*i-7/U*vT^**- k 4-T-feh^r 
i/y^^^y^/l^/M^^A ^^riJ-y/Usf-nry 

3-^<vv?/^v^f-r/y 
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b<Dni!fc&k -fry^ K S I -L 8 5, HS 

I-L110. RIS I - L 1 4 5. |S]SI-L150> 

ns i -l 1 6 o {Emit¥xm («) ») tjtzvmif 

[0 0 2 1] **W^ffl^e>*t6»att*BM8*«tt, 
I#l-100mJ, jf$L<IH0-50mJ^ 

10 ^y^/u*^— k ^i^a-K-^At'uy^ 
**-k v?7x^3- K-^A Kr'>Myf 

k i?7i=^3 - A / t7A'tn n- 
y*y;*/nfc^— k fc** (4— t -^f/U7x= ;u) 

(4-t-^f^7x-/v) 3 — Kf-y/^y 

fy^/^- k X* (4 — t-^7s=/H 3 
- yy*/P*^ — k hf* (4— t 

f/U7x-/>) 3 - K=?i^^t7/l/tP7yf^ 
-k (4 — t -yf/U7x-/W) 3-K-!)A; 

20 t7/utDn-^y^/^-K hy7x=/^/u 
^ — r^i, hy7/Wtn^^y^;^-h, hy^3i= 
/l/7;^ = ^^t7/^D7yf hyy 
x ^/^;U^ = 1 7 ^ u y h ^ hy7x 

n;U^/I/*n^;t7^tP- n y*/M^— 
k f^7x.=-A^ (4 -^fv^x:— /U) h 
y7;WtP>^y^/^-K v?7x^ (4-^ h 
^i/y^^AO */U2*n£ix hi) 7/^*0* *y*/U3fc 
k (t Kd^tv'7x=/U) ^smst^/VTsjvib 
= ^h;i/xy7/u^-h, ^P^'y;Mf/^ 

30 (2— u^^isA?) ^*r:^i k hy7/^ 

n;rf*y*/M^— k ^'y^o^^fi^/U (2— *-*ry 
*y^ n^Sfv'/l') 7MxjrisM7/l'tD^y^ 
**~k (2— **y^n^S//U) 

d>-!>A h y 7;utP^^y^/w^- 
3- K=l>A^^f-7/U2hnTy^^— hy7x 
=;^/U*=:!)A^y77-^^- (4 — t K 

*/wm^— k i-t7f^f^^*s?A h y 

y/M-n^*y*/U**— k 1— tVf'A'&x-f-fi'* 

40 /^*^i>Ahy7/U3i-n^^v^/^^— h> 4~yr 
y — l— i-7^/^^^/^x/u^s=.^j\ h y y/^^n^ 
^y^wxM^-k 4— n ho-l —^T-zisi?* *f-fr 
hy y/u^n^t^y^/p^— 4— > 
f /i/- 1 ~t7f /i"^^ f - !> A b y y/u^n 

k 4—y7;-i-t7f/u-^ 
hy7/wtn^^y^/^- k .4 
—=> h a - 1— f y^/u^^/w^/^^xi^ix h y 7 a* 
;*-n^*y;x/M^- k 4-^f^-i-t7f/^ 

50 4-t KP^^- 1 -t7f /W^f h 



15 



(9) 



WU 2001-5555 

16 



v*/u**-k 4-* h*->- 1 -i-y^^r- by t 
Knf*7x = !>A h y ^V^/U**— k 

4— * h*5/- 1— h7fc Kn*al-7*=i0 
A^!i7;^tD^^y^^^-^^ 4— * K^->^ h 
*f-i — t73-fr? Vy t Knft7*=?A M 7 

/U;*n**:/*/V**— k 4—;c h^ri/^ h*S/- 1 
h?.fc Knf*7x = ?A h y 7/Vto^ 
*V*A'**-k 4- (1-;* h*$^h*S/) -1 10 

^V*^**— k 4- (2-* h**>^ h^ri/) - l 
-i-y^jVT h7t Knf*7*s?A h y ^/i^n^ 
^V^A**— k 4-^*^*=^**^-l 
-i-y^/vy- byt Kof ;*:7*~?A h y 77U*-n> 
*>-*/WzM^— k 4-ih^/^=/i't^>-l 
—irV^^f- hyt: Kn^^-^oi^^^ h y ^/i^n^ 
k 4-n-^osK^^/^=/>^ 
l -Ty<?-/U7 by t Knft7*=?^ h y 7 a 

k 4- i -^uiK^r^/UjK^ 20 
/I/ah*S/- 1 -i-y^-/^ b7t Koft7xr:t>A h 

^/^^-l^f/^hn Koft7x-!>^ 
hy7/Vto^^^/^-h, 4-t-^h^'>^ 

a^a**^- 1 —ry^^'f h7t Koft7x^ 

y-A h y y/U^n/^V^/V^^— k 4- (2-fh 
7tKD77=/^» -l-t7^fh7tKD 

(2-r h7t f7^t^rv/) - 1 —Ty^-tVy- 
h7t Knf^7x^!>AM;7;^p^^yx/^ *> 

- K 4 --<y^t^'>- 1 —ry^^y- b y t kd 

f t7x = !> A h y 7/WtP^ ^^/^*- hs 1" 
(i-y^r±b^^) rF7tKoft7x-^ 
h y y^iru * 9 :/*/u#*— \**f<n*~ £ 
»4»J«:7*s/u-^ (hy^nin^^yu) - s -h 

/v) s - h~y 7^Vf^^-T?> (hy^pp^ 
^vu) ~ s - h y 7v?yfoApyy§t^^» 
»£#j|g;i. 2-t7h*;^r^K-4-M* 

=;^oyF, 1, 2-t7h^/y^7^K-5-7 40 
/^;^oyK, 2, 3, 4, 4 '-fF7^7 
2— ^7 h*/ *S*JT*J 

fi\m; 4 - b V *y ^i/Wxt 

k ^p ^/p h y ^ h y 7/wt p > ^ 

— k =■ 1 0-v 7 ^ h"*^TV by 
-fe^-2-^/w*^- k h!l7Wny^y^/u*i so 



/Pt'i/^n [2 f 2, 1] ^7" h- 5-31^-2. 3- 
•SJJA'tf^'f § k N-fc Kp*^**->W $ Khy 
y/u^D^^v^/p*^- k l, 8-t7^uy^ 

[0 0 2 2] ^^#HE«att*6SttKi:(l^»o*iJ»lc 

- hg* a, 5-S^<h*i"<i/^ 
A* A*** — bM. T*sA'**fis<< iyg/jJ^^t 

tK7'^ 7h7^^^T;y, Motors 
y7^^7x=:/M^y, ^t^f/Vr h77 
7^=7, ^W^, ^W;y, 7^n 
fc'/UT^^s x ^'>/U7^y N >^ 

^W;^ f^7^>, -irfvur S >\ fc'^yv? 

ats>\ [ [ (2--hp-<^) 2f-^*>] 

^/UtK^/W] ^^>/U7;y, [ [ (2-=hP 
>\ [ C (2-^hP-<y^) #/u#-/K! 

r^y v s [ [ (2--hn^y^) ^-*->] 
n/u] fcxy^y, [ [ (2-- hp-<y^) tf-* 

5/] ^7^-/u] ^Wfl^y^7;y x [ [ (2- 
n hD^y^U) t^r-y] ^7/^^-/U] 7xr:l/y^7 

[ [ (2-^hP^» ^-*v] */^^ 
/v] h/^yi/7^y, C [ (2-^hp^y-» * 

[ C (2-=hP'<y*» 2h*^] ^/^n/w] trx 
7v?y, [ [ (2, e-^hp^y^) ^-*i/] ^ 

/P^n/U] ^ ^-jV7 ^ V, [ [ (2. 

[ [ (2, 6-^hP^y^) *-*i/] 
)V\ ~**i//U7 r/, [ C .( 2 N 6 - b p^yv? 

[ [ (2. 6 -v^ hP^y^) ^-*5/] ^/W^^ 

/u] r^y^. [ [ (2, 6-^hp^y^) 

•>] f^yv 7 ^, [ [ (2. 6-^hP 

C [ (2. 6-^hp^y^) ^-*->] yfr/wtf 
7x^yy-y7;y, [ [ (2 X 6 h n-< 

[ [ (2, 6-^=hP^y^) **->] ^7/^^ 
JV\ -;7^^7x-;M^y, [ C (2. 

[[(a, a-^^/U-3, 5-v^^ h*^^ 
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/U) #/U#x:/Uy?vKrS>\ [ [ (a. a~ 

^7^-3, 5-v?;* h^S/'O'S^) 
^xvU^ntVPTS^ [ [ (a, 
5 -*J* h^v^Vv^U) #A'#xvl^3rv'/l' 
7?y, [['(a, a-^yfvl—3, 5-v?>K^r'> 

/u) ^/^^r^yy, [ [ (a, a-s^y 

/l/t^y^y, [[(a. a-io^/P-3, 5-i^y 

[ [ (a, a-i/^^-3, 5-^y h^rv"^^ 
/U) ^/U^xvUh/U^V^TS V. [ [ (a\ 

a-v^y^vU-3, 5-~^y h^i^^A-) 
^;nl?-;^7;y C^^n/Uy *>- x [ [ (a, a - 
v^^/l— 3, 5~^y h^v^y^y) 

/ur^h^^r^ N y/u7th7x;yt^-y 

[ [ (2-^hD-<y^) S^f] ^ 
t^f Uyv?7^, [ (a. a-i>/^/U-3 t 5~ 

[0 0 2 3] ^^sa^^o (B) 
fl. (A) 0 0S£$& (*£^#*Plt*»* 

jf) KttLTO, 0 0 1-10lfSt$>D, 
L<tt0. 0 1-10liSt^, (Bj-jfcfrOteJB 

o . ooi mss*S5-efc * £ &r<dri#w+# 
<gvMi££#<bi\ (b) f&frofcm&tfi om&^m 

f0 0 2 4l (C) 
*33Wc£yB-f-* (C) dt^tt, *JE-C<Oi»*AS 1 8 0 

Sk ^y3-/^y7^x-f;HM, =>- 

«^.ff^u>^y 1, 3-^n^^v?3|- 

-/K 1. 2-!/n/<>'5*a--A% 1, A -7 
-/K 1, 3-^V^-/K 1. 



/y, i, 5— i, 4 — iy^y^t 
-/K l, 's-^yy*- /K l, 2— o-^y^ 

1 ( 6-^**^5?*— /K 1. 5-^^rf-y 
/K 1, 4— ^**^ah- /K 1. 3-^** 

y^t- /K 1, 2-^*t^y*- /K 1, 7 

/K 1, 2 — 'V/* I'iJjd— >K 1, 8-* 
^^y>?t-/K 1, 2-^^y^- /K 1. 9- 

yfy^t-/K i, 2-y-T-y^a— /K i, io- 
7^y^t-/K i, 2-f^y^t-/K i, 12- 

10 KxJfc y^t-;K 1, 2- K^jV^ah- /K 1. 1 
4-f h7f^yv?t-/K 1, 2-f h7T*y^ 

— /K 1 , 16 >3rf-^# y^t-/K 1 , 2 

tf-fjVSfcfr- /K 1. 18-t^7^y^-/K 
1, 2-^^f^y^-zK P^^rf-^i/^-- 

;k ^y^y ^ ^t^yf/^y^-zK hyy^p 
-zio^p -<v^^y^y h-/k ^ytyy, 
y/wtf h-;^^^i7/^-/u ; -yifyy^y =i 
-/k ^nfyy^yn-zK hy^f yy^y=i- 
20 hy/oei^y^y3-;K f h7xfvy^j)3 
— /k x h7/pfyy^y /k ^xti/y^ 
y 3— ^y^^o fuy^y 3-/^^^y 

y xi — /i^ / t* p e/v^— -r/K v^xi^- u y n — /i^ 
^y^x-f/K i/^p t°u>-^y xi-zw^-yy^ 

/U^i— X/K ^Dfyy^y n-;^yx ^-/Pai — f- 
/K v^^p t'uy^y X7— /i^e-/:/p tvu^— r/K 
7 p oeuy^y 3-/R/^x-f/K hyai^U 

30 >^y XT— /i/^y ^^/u^— r/K h y^f yy^y^ 

zf * e/ux- t'/k h y ^^i^y^y p— /^y y^/u 
^—x/K hy^o fyy^y p— /u^ev **f-jv^— r- 
/K h y ^P fc^Ix^^y p— /U^E-y 3:^^— T"/K h 

y t'p fi^v^y p— /u^ey y*p tvu^— -r/K h y y 
nt'i/y^y n^yyf/Ux-r/K fh7xfu 
y^ya-^y^f/^x-f/K fh7xfyy^y 
n-z^yxf/i/x-f^s t h7xfyy^y p— /u 
^ey 7^p e/upi— r/K fh7xf yy^ya-w 
40 ^^/wpi— 7vk fh^/ofyy^y^-^y^f 

x/K r h7^ofyy^y ^^ym^/nn 
— r/K f h^T'o^uy^y 3-/w^;7'o^x- 
tvk f h7/ofyy^y 3-/^;yf^x-f^ 
tefvyy 3-/^y7/t'^x-f/^SSJ ; v^p^f- 
uy^y p— /ui/pi^/u-pi— "tvk ^xfuy^y^- 
/u^a tvyp:— x/l-v -yxf i/y^y p— twy^f^fv 

i^yp fyy^y 3-;^d ^x-t/k ^of 
uy^y3-;u-yyf/ux- T /K hyp^^i^v^yp 
so -/uv;^7^x-7;k hyxf yy^y3-/i/i;xf 
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;vxl— r/K h V^^>^ l J =— A^yp fcf/W3:— r 

/k h yxfuy/y t^/k hyy 

^y 3— /usfcx?7fex— x/k Mi/nt'i/y^iln- 
jWy-fu e/^-x/K h y y* ei/^JIa-/^ 

r/K r h^^-t^j/y 3 — A'iAxfvt'aL — rvk r 

x i/y^y p-yui/y^vtct— zvk x h b'uy 
^y 3— yi^y^vu^— yvk x hyT'n fi/y^y 3 10 

— yUS^fvPJi— "tvK 7 1 h77'n t"U-^^y 3— ylo? 
yotVu-oi-r/K rh7^DtV^y3-/^7 , f 

k ^f-u^^y 3-m;^p fcVucr.— xVi'Tirr 

- k i/xf i/y^y =i-/^;^f;ux-7^rtr 

— k i/^ot'uv^y 3— yu^ey ^^x-f/wrt 

x— k ^Pt'L/^y a-zU^yxf/Wx-f^T 
-fcx— k fi/y^y 3-;^; 7'd f;i/x-7 20 

/U7t7~ k t^y^ y T'f 

r/KTirx-k hyxf i/y^y3-;u^y^^x 
-r^Ttr- k hy^f uy^y^-z^yxf/u 
31— ryKMrx— k hyxf uy^y ^-y^y^D 
tfyioi— TVi'Tirx— k hy^u-V^y 3— yu^ey 

y^/^— ^/uT-fe-r— k hy/p fuv^y 3-yu 

^y^f/Ux-r^Ttf - k hy/pfk^^yn 
-/v^eyxi^/ux.-x^rirx- k hy^ofuv^ 
y 3-/u^y yc tVPx;— r^Tir-r— k hy/pf 
uy^y 3— yi^ty y^-yi^— TvWT-fcx— r h7 30 
xf i/y ^ y ^ f^x-f/i'Tt 7- h > r 

k 7 h7^f i^^^y 3-/^ / yp tvpx-f/i'r 

tr- k x hyj^-u^yy s-z^y^f/ux-f 

/UT-feX-h. 7h7> V P^^^y3-/W>7/U 

/^;7P tVU^-x/l^T-tx— k T" h7/n fl/y 
^y3-/Ry7f/Ux~7/l'7tf - h^^O^yn 

— yv^e y r/^^r/w-31— x/w^^ r^XigftJ ; ^x uy^ 40 
y =i-yu>?T-fex— 7Peuy^y3-/^rtf 

-k ^xfl/^ya-/^7t7-hs bfu 
V^y ri-z^T^x-h. hy3i^U>^y 3-/Uv? 

7h7xfi/y^y3-/^7tf-h, fh^/pf 
i/y^y =— /v^r-fcx- h^df^^y ^-/i^^^x 

v^y=i-/K 1. s-yp^v^t-zK l, 2-y 
v N ^t^yf/^y 3— y^ hy^fp-^ypv< » 
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yK v?3Z^uy>ry 3-yU, v?yp t'U-y^y xi— yK 

h yxf i/y^y n-yu, hy^pei/^yp^/K 
^xfuy^ji 3— yt^ey y ^yU3L-7vk ^xfuy 

^ y /^/XlTVl^—TVl'. v?3i^uv^y XT— /U 

■=e-y yptvioi— tvk sfcE*-u>^y n-yi^ey y?- 
yuai— r-yK ^yp f i/V ^ y 3-/^y y f /ux-7 
yK fu-y^y z3~/u^ey x;f-/ux.— r/u. v?y 

p tV^y =3— /u^tyyo fyt'x:— ryK v^/pfu 
>>/y ^-yu^y/f/vx-f/K hyji^uv^yxr 
— yu^ey yTVUx:— f/K h yxfuy^ys-y^y 
x^ybx;— tvK h y 3:^U^//y 3— yu^-y fyv 

31— xyK h y^U'Vyy 3— yw^ey ^xyw^— r- 
yk h y yp euy^y 3-^y ^ 7^x- T /w, h 
y y p f uy ^ y 3-^ y x t /ux-7/k hyyp 
euy^y a— /ney yp tvu^—- rvk hy/pei/ 
v^/y 3— ywey y^vi^— yvk v^xf uy^ya- 
yi^ey y^yux:— ryurirx— k ^xfuy^ya- 
zi/^yxf/wx- tvi-TItx— k ^fi/^ll^- 
7^770 tVux.— tvutItx— k v/xf^Dn 
— /w^y y^vw:*— fvwr-fcx-- k v?yp eu^y 
3— yw^ey y xy>3i— xyur-tr— v?ypfcVy^ 
y n— yu^ey xi^-yuxi— r/i'T^x— k i^yp f 
^y 3— ypqeyycr tv^3i— "r/^r-trr-- ^yptf 
yy>/y 3— yi^ey 7f/^-f/L'7tT- k b])^ 
f i/y^y 3-/^y /ux-7/u7tf - h y 
xfuy^D 3— yu-tyxif-y^— xy^T*fex— k h 
y m^uy^y 3-;^yyp tfyu^-TWTirx- 

k h y 3c^-uv^y 3— /U* / f/P7tf 
— k hy yptvy^y 3— yw^ey y^ync— xyur 
ir-r-h, h y yp f^^y 3-^yxf ;ux-7 
y^Tirx-k h !/ yo If i/y/y a-/u*y yp e/u 
3i-Tvu7~-trx- k hyyptvy^y3-;^yy 
f^yuxi— xy^Tir-T 1 — hv ^ix^>ry 3— yui^r-fex 

-h. ypf u>'^y3-yu^r-&7 i ~hx ^xfuy 

xt— y^T-fer- hx v?yPlf U'V^y 3— yuv?r 

tf-hs hyx T uy^y3-/i/v?7tf-h, hy 
yp visyyy ^-/isitT-tT-hzmzftiZ uv>«t 

[00 2 5] (D) ^ 
*»MK<tffli-5 (D) »E-C©»A*1 6 0 

•CKT©JS*l"e*>9, WAffn-^v^v, i — 
V. n— ^rf-V, i-^^f-V, n— ;y*> N i - 

-y^^ v 2, 2. 4-hy^f/^y^y^ n-^ 

V, xf/^yfy$(D5fMto^g 
8t;y^y— /K 3t^y—yK n-^P^V-zK i- 
yo/V-/K n-y^y— /K i-y^y— /k se 



(12) 



#BH2 0 0-1 - 5 5-5 5 4 
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i — ^<V^y — /K 2— y^/W^/— /K sec— ^ 
zk n-^**y-^©*^T^=— ^JKBt ; T-fe 

A- i -T^zHr ^zu-n-'O^-zi^ 

n^U-/^ ^fvWv'^o^fVy', 2, 4 -^y 
o tVl^ai— r/K n — ^^vWai— tvK n —^^rC//Vni 
h\ 1, 2-^0^^^^ v^^yyv, 4- 

x/K fi/y^y ^-/u^yxf/ux-f/K 

77^ 2-^f^7 h7t Ko77y^-T^| 

; Stilt* f/K l«:*fvk ftR- n -7*p fcT 
zK BK-i-^otT/K l»-n-^f^ i 

zK B&-s e c-^V^/K h^r->^ 
zK Bt^f^^f^ R»-2-3i^A^/K T 

*n»**/k r*n»a^; ftixfi/v^y' 
a«— y/k •bkt'p euy^y ^-/RAf/vx- 

f^o fcfafVlfctTvk y n fcT^R- n -T^zk 

/p^ys- i -rs/k- i/»**s*t*/k 

Ki^-n-^fvk *Jfc>*vk Mfc=*7k -eoyj 
v?3if=-/K 3-* h^So^A^otf**— k 3 -x; 

-e, y*/— /k zk n-^o/V— zk i- 

^p/V— A\ n-7#S— zk i — zk se 
c-:/*7-zk t-^y-zK ;* fvi^^vHrh 
>\ ^^yu-n-^n t*/U>7* hV, ^ fvu- n - :/^zV 

^l^y, hy, ^ *-a- i -7+ Mr h >\ 

>\ J* ^zU- n -^*S//U£" h >\ S?- i -^vU^r h 
>\ 0^*1f/ V. y^/U^o^*/^ 2, 

4— ^^vi^a-v* xfuy^ya-z^y^f^x 

u^y a— /w^xLf-/i/3i— ^ /k ^^y^y 3— 
zwev yfyurc— r/K 7*p^i^y^yp-wyxf 
^x-f/K ^pei/y^ya-^y^p^x^ 
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fzk R8-n-yf/K KK-i-^/K SS-s 
e c-y^zk R»-3-^ h**>y?vk Si^f^ 
'O'fvk ftK-2-xf/l,7'f/K Tirhgt®;^ 
zk Tir MfflfccTvk S^xf uy^y 
fvu:r— r/K B^xf yy^y 3— ;wtyxf/ux~ 

BK^n eyy^y p-^/xf/wx-f/^p e*- 

Vjfcu^vk /P^yS-n-yf/K /nftyi 

3vk MJfc^/k «Jfc*^vk ^?py^xf;K 3 
-^h^^f/^Pfc't^-h, 3-:x h3r->^/V 

CiLf>ttl«*>5^tt2SJEi±S:fi^LTttffii- 

[0 0 2 6] »rt«J*<0 (C) (D) 
^11, (C) : (D) =5:9 5-5 0:50 (£fi 
Jt) J:9#*U<fi (C) : (D) =8 : 92 

-4 5:5 5 T-*>5 0 (C) ^5>ft^5%* 

20 »^*5t«^««W-HMt^HKt*br. (C) 
J&#m& 5 0 t JS«0*#tt*s*flS-*-5«* 

[0 0 2 7] (A) igLftkitofcimtZm^ ±150 

(c) (d) *^tu<tt^-fixA>-*o*r- 

(D) jfi^tL<flv^ix^*S:**PLX 

[0028] #jwiicj8v*-c„ jmjfcmt&SM>*v>nMs 

1 0 0TOT^T/>3- /K^^t^, 2 0tt%^T^ 

J£JlT^rzU3~/u^ ±12 (A-l) jftd-febtNc (A 
-2) ^o^7K5^fcJ:tm^<08glc^i:6»&^*) 
t) , ^o^fi^s 2 0 S1:%^T. »^ L < tt 5 Sfi%a 
«t 5 IwSSS* if \z X 9 Jfe*i-S C t-W* L 

[0029] *m\tom&i8.mi&mft. $ ^ictiso 

^-^hyiim T-WvWT'fc h >\ 2, 4 — ■ 
40 ^^v 5 ^^ 2, 4 -^7* 3. 5 

^y^y, 2, 4-t^^y^y, 3, 5-*** 
v^xj-^ 2, 4-y^v^v % 3, s-j-ri'V* 

y s 5-^f/W-2; 4-^**>^*^ 2, 2, 
6. 6-fh7^f^-3, 1, 
1, 1, 5, 5, 5-^*7/^0-2, 4-^^ 

(a) !&& &£mfcfflm&<m&) o^s-fii 0 0 

£M8fc#LTa*0. 1-1 0 0SSS5, »*L<li 

so 0. 2-8oi*s©isit*& zoxitmm-zp 
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t £ t>K, Bl«j^iart*<DttJ«*&--tt*ifo»ttAHS (1.1.2.2.3,3 — .*D-7 p n^v^/u) x-r 

Tt-5*J*ix* s *ftir\ :^^-^hyH, (A) A /K ^-7dd Kr^/^yKt h y l.i, 

#oao*$w»> »*»saiw*jirt-5rtisff*Li\ 2.2.8.8.9,9.10.1 0-7*700^^ 

f 0 0 3 ol ^otetftflsflnflj 1,1,2,2,3,3-^7007*^ 7/^07 

fc£ttLfc#fc»T?*>!K 51*. W^5-3 0m 10 #y ahfri^* /-/K ^-7/UtD7/^7/^^ 

#£L<f410-20m/i, i^Ig^lO-4 ->U-K ^ySSRT^/^^^/u^SrWfS^t^ 

0fiS%aS^tjO-e*>5 o :o«t5^ ap<K«'> "C#s 0 £fc, w;ft,e>omflED 0 p£ LTf4. bm-ioo 

y*fctXf4,'«^.tf, (SO CL 0, BM-1 1 OO.mi, BM Chemi ett 

-/w^y*//u*5.tt;-ry^Dyv-/^>y*^u;tt asi) , ^7t^f u2d, 1 7 2. isjf 1 7 

flMkjftXSI (#0 CI. ^*^4W«#rf 3. I^F 1 8 3, HF 1 7 8. (S3F19K l^3F 4 7 
4 mT/mi-bVXK, BMit^xm (#) CiOT/v K (&±, ^0*>fy^l36 <«) CI) * 707 

^t//l/5 2 0, 1^100, H5J200 ; Jl»7r-f V* -KFC-170C, FC-17K FC-430, F 

sj/u (*) »<or/^;wyr-//K r c-431 (je*±, tts^y-^* («) ) mtmfz 

10. fSJl 3 2/^if^Jf btiZ. fm#!)^~tLX Zt&V$Z> 0 «TRi/y3-^*#ffiStt»JO*fl:«!(fc 

14, «f;ttf % ^yr^l/mt'f K»5S**-TSft- 20 LTI4, Witfh-^ya-yDCSPA, HDC7 

5 K*a-& PA. H3SH1 1PA, I^SH21PA x I^SH28P 

(**)'r* if *#*tr=i/wk*te, a, ^sh2 9pa, i^sh3opa uu±, 

r^Ky-^-v #y<s k, #yr$y^», ^yry y^-y m) CD , tsf-44 40, tsf-43 

-uy, #yrSK> ^y^rV^rf-yVx sKy**-^ 00, TSF-44 4 5, TSF-4446, tsf- 

7V-/K 7 5/^l^M^W5ri^X^5c 4 4 6 0, TSF-44 5 2 (W±, Mi^y^-^ 
#ffii£tt*J± UCI4, WAtfy^^Effffiffittflh 7 (#) CD »^Ba*-CrfiK*tvT^6t^«r*«f-5w 

=*:/*#ffiiStt#k J^vSJWSttaK fc*-e*«. -t <z>teo*Bff»tt»J ltd, fllaLtfy/u 

Stt3B4M«*rffe^ * fcfcfi, ^yn-vaUHHS ^^gJftttoL^/i^jjj&^ttattjKy^T 1 /^; 

^y7/^i/^i/KMISWL £75,* 3175 V»#y > ; #J xf i/W 5 >« 

'*ffi»tt#k r^y/u**ffifStt»W«:*rf*rt*s-C 30 fcJfMWa^ £ft&©#W»«Mf4¥«ll 

#60 iWBy=^**ffi*Sl»lO*tfc«tLXf4, # •C*1ttti2Ua±t:m»4tt*tXlkmT&Zb#Vt 

y^77y/n-7/K *y i^^u-f** [00 3 1] ^n«jmjMiuAtt^B«jHue 

-x/^O^y ^ixx^u^T^^/^-x/Ulg ; # 14. #£L<f4, 2 - 3 0 11%^ t) , te/BBftl-JS 

y ^5/at^ui/ n -a|-^^7*=/U3:--«5r/K #y CXSHilft * *L*«, 1Mton£mi&MM£# 2 - 3 0 

= -/l/v>7*f-K xKy^^U^^y^-ZUv? [0 0 3 2]^^M, v/y=r^r>3Ly X Si 

777u-h^yxfuy^y 02 s i N^^^/^^^SItlci^f 

4£4r»rr*£fc#"C#«. IWB7 2/*5R*KStt*J© 40 14, *t^V=r-K g»&. n-yWrr-hfc 

frfr<onm^7^**Tfr*fr$.1tft7J\'**T;\'*U [0 0 3 31 Z.<D&<n®mfr. fttemmtLX. 1®^ 

^m&GTzit&mzjmizm^zzt&xzz. *<o ots^o. 05-1. s^mis, 20^19^14^$ 

WKHm 1.1.2.2— rh77oo^^ 0. iimmm<D&mzj&f$rrzzttfx$z>o % 
(1.1,2.2-f h77pnyp^) ^-t/k 1. int-cww**^ *>*^i48 0-6 0 orgs 

1 ,2.2-r h?7no**7yu^*iy/ioc-7VK * nm&X % a»; 5-2 4 05>SS^urfti»i--5r 

^x^uv^y a-/^:? (i ( i,2,2-f irlcj: t) . Xf9^it*fcf4E*iB5^ol6«BI**i«r 

x— r/K ^t^fl^^y =»-^ (1. 6:t^5o r^ROJoJR^ftt LTf4, *7h^ 

1.2.2,3.3 .H7np^yf/P) x-^/K * U—h, ?T w t*Sffl 

^^oeu^ya-/^ (l,l,2.2-7h77 so *0^#S$Ci: LXtt. *$TF> 8*#B«. T/u^ 
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4 ^"CfT 5 

[0 0 3 4] i«J:3fcUX»6ti5JBIB»IWtt, « 
v^T^Li^, DRAM. SDRAM, RDRAM, D 

*■ 

[0 0 3 5] 

[HJ6«] SIT. SaK«*r*ff-C, 

So 

[0 0 3 6] ftTO^i (Mw) 
TS5*#^ct -5 Sx-S/g^B7h^77^ 20 

- (GPC) MciDMfcbfc. 

ffil^lg^ 100ccO7h7tKn77^ 

t»#y*^uv£<£/8Lfc. 

(^7/H5 0-C ALC/GPC) 
#.7A:BgfpmX («) StoSHODEX A-8 0M 
(f$50cm) 30 

ttX: 1 cc/# 

[0037] 

yzz—f—tm^X* EMHRl, 5 0 0 rpm, 3 0^ 

— ^wr-2-oor t? 3 #rasts&ft& u $ h \z 4 o or 

OSSMMMW)*!/ h±T3 0 L 

fc 0 »6JifcWRo»tt*tt^-f >^^^-XP (-7- 

[00 38] gttlMfa* (BOMbtf X«H» 

ya-^-^^t, 5 00 rpm, 3 0^ 

©*#-ea-Cjft#Ufc. *y h^u- h±"C70 < CT3 
5M»h 2 0 0 < C-e3»WSfiS:tt«U ^l:4 00t 

*fSSEMD-WA 1 0 0 0SW^T4 0 O^T^D 
*UB»LfcXf^t»CUfc, Wt#***CVD«cJ: so 



^200 1-5 5 554 
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9#j£3ixfcS iOiRtH:«U TIES!p-e»«U 

O ;K«Uf^**scvDlcj:9»j*SixfcS i O2JR& 
T 

X ; BUfcef^ »«CVDIC J: 5 JKrtS^fcS i0 2 Jgl£ 

[0039] 

Va-^-M^t, 'EHBftl, 5 0 0 rpm, 3 OS? 
W*#t£Ata#lfc, hru-h±-e7 0^-03 
5MB. 2 0 0tt3^11£^U $<bt4 0 0t 
©ft*#H*o*y h?V- h±-C3 0#S«£*|j5£L 

iiifi^Kut »m*fi. sun • t»-^ h'< 

K OS*) SHOHPl 6 4 5 lBWS*5J:tfHP4 
284A^U^3yLCR^-^-i^t, lOkH 

[0 0 4 0] 1 

7^308. 5 gtfh7^ ^'^7^96. 5 g t 

o. 9 5g^ ^n^uy^y3-/^y^f;ux-7 

^tK8 4 g *r 2 «PBB^ltr»«lcSfeta Lfco ^O^, 6 
Ot:-C 2 «F(HRfls: -etf»L 

-7^5 9 5 g»U 5 0tx^i^p>^^y- 

7. 8 0 0^ofc 
[004 11 ^2 

7^308. 5 gi7h7^h^>7V96. 5g£ 

«*6-ot:K:S?«S*fc. ^K^Sio. o g 
«rJB»S-fr*:-r *:/5&Wc 4 2 g * 2 «PW^»"C»»ll 

-cttSLfc. ccoat««-> ^Dtfuv^ 

y 3-/^;xf /n-f/W5 9 5 g l:ttL N 5 0t 
XBU&m*b* * J -^*r*tf»«* 5 9 5 g u 
-'✓syflttU EfS«@^#^c roAifcLTI* 
6*tfc»A4fc»«)«*W5W'*tt, 3, 2 0 0-Cfco 

[0 0 4 2] HJfcfll 

i x#(btiltBV5m<D iooglchyxfi/y^ 

y =r— k^s— y^/U l6g£SI~L85 (H 
«rfl^X* (*) W 0. 2g*»APU 4-5rffi^L 
fc 0 0. 2vmK&<DT7a>'m7 << **-X*>m$:ff 
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BjR<D#te*tt5. 4GPa t«««B«^ffjirv^ 
/Co tt«WllftHt^*S:iBISL*:t^^ CVDlcJ: 



5, 2. 4 3i^SI:fiv>RI*^lfc, 

[0 0 4 3] SUM 2-*- 6 
[0 0 4 4] 









% 
m 
m 


BO&ftL 






(GPa) 


*s 


mm 


i 


R Jfc tt 
(Dioog 


SI-L850.2g 


16g 


5.4 


o 


2.43 


2 


r «r 

@100g 


\ 0.2g 


16g 


5.7 


o 


2.49 


3 


R ffi 
©lOOg 


=AJ7;V 0.2g 


^-fj* 16g 


5.2 


o 


2.48 


4 


R £ ffi 
©lOOg 


SI-L85 0.2g 


16c 


5.8 


o 


2.47 


5 


R£ K 
(Dioog 


SI-L150 0.5g 


*x-7*7tM 16g 


5.3 


o 


2.44 


6 


R J* tt 

® 


[(a. a 

= 

*]7*y 0.2g 


M 8g 


5.0 


o 


2.49 



[0045] mmw7 

&&WlVftt>tlttK&m<I)l 0 0 gfcMJa^H^ 
y 3-/^; mfvlo:— fvP 16giSI-L85 (H 

«fl:*x« (<*)») o. 2 g tr-fc^r* hv4 g 

feWHlU+^aU^Lfc. 0. 2 nmHm<DT7u>M7 

cvDizxm&z nits lotmaT kimmm 

MMBLfci£%. 2. 4 2fc#*fcfc^lSWMra*L 
[00 4 6] ftffiffl 8 

**«l-e»6*ifcRlS«©l 00 gfchSa^-u^ 
y =2— /Hty xf/ux- -r/U 16g£SI-L85 (H 
*rfl2*X« («) ») 0. 2g£SS#*Stt2. 0 0 

o cozK y u y 3 - /n o g £ mu u+#fli# l 



50 



/Co 0. 2 M m7LS<Ox7n v«7-f T5iS*:tT. 

»ffio»tt*fl5. lGPatfl«ft3Wl:^t^ 
— fcr -URoflUttf* ft L £ r CVDia 
9**S^S i.OiBKTfclWIBiW-Ct^ft^K 

K^s-cfcofco tit, ^sm<omm^wmLfttz 

5, 2. 1 2 fc#«lC«V Ufco 
[0 0 4 7] H*«9 

i r»&ftfcRJ&«a) l o 0 g in h 3J ai^ isisjf 
y n— /I/*/ *^at— fvl' 16gtSI-L85 CE 
fHfc*i« (W S) 0. 2gfcSS#*Si»4. 0 0 
0(DtfV DAstitJ y^B^l 0 g£8S&0L+# 
$#Lfc 0 0. ^MinlLS^f^o^^/U^-^ 

6*tfcW»>!«l*tt5-. 0 G P a fc««tt3afilcfth, 
T^fc. HloWIWtiJKeifci::*, CVD 



(16) 
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v*JBU*;tf fc. *fc, Lfc 

2. 1 5i#*K:»MMM^Lfc. 
[004 8] tt&#! 1 

Lfctr^ 2. 6 5ilfclfcttfi^R«*^fcofcj&s, 

ZZs CVDKJ:0J»*SitfcS i 02«J:D#Mftl(i w 
#*ft*^Lfc 0 
[0 0 4 9] tfc««2 

i:-^ 2. 6 7ifc«ft«^R«*-e*ofca^ »e> 

iXfcSat^»tt*tt 2 . 7 G P a t «*«J»«IC«5 



(72)»«# ft* 8* 
(72)»»!# HJ0 
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[0050] torn 3 

i ^#<bftfcKJS«(Dfc S I - L 8 5 

Xm (*) »)' 0. 2gO*WlDLfcBWf4, Uttfll 

5. 1 G p a tiBV>tf-e*>ofc2>^ »KOR«**«S 
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